Construction, purification, and characterization of new interferon gamma (IFN gamma) inhibitor proteins. Three IFN gamma receptor-immunoglobulin hybrid molecules.
Three efficient mouse interferon gamma (MoIFN gamma) inhibitors were constructed, which consist of the MoIFN gamma receptor (MoIFN gamma R) extracellular portion and constant domains of immunoglobulin (Ig) molecules. These are: 1) the constant domain of the mouse kappa chain, 2) the hinge region and the constant domains 2 and 3 of the mouse gamma 2a chain, and 3) the hinge region and the constant domains 2 and 3 of the human gamma 3 chain. The hybrid molecules were expressed in the mouse myeloma cell line J558L and recovered from the supernatants of cell cultures in one purification step. The proteins MoIFN gamma R-M gamma 2a and MoIFN gamma R-H gamma 3 form homodimers, whereas MoIFN gamma R-M kappa is a monomer. All three constructs inhibit the binding of radiolabeled MoIFN gamma to its receptor on L1210 cells. They are biologically active in vitro, neutralizing the action of MoIFN gamma in an antiviral activity assay. The fusions of Ig regions to the soluble MoIFN gamma R do not decrease the affinity of the binding site for the ligand. MoIFN gamma R-M kappa has about the same affinity as the soluble MoIFN gamma R and the cell surface receptor of L1210 cells in situ, which are also monomers, whereas the dimers MoIFN gamma R-M gamma 2a and MoIFN gamma R-H gamma 3 display a 5-10-fold higher affinity for MoIFN gamma than the monomeric molecules. This is best documented in the efficacy of the inhibitors to antagonize the antiviral activity of MoIFN gamma, as the dimeric constructs are about 10 times more active than MoIFN gamma R-M kappa and the soluble MoIFN gamma R. The hybrid constructs can be used as high efficiency MoIFN gamma inhibitors in mouse models of several pathological states in humans, where IFN gamma is thought to play a disease-promoting role.